
the larynx revealed the typical picture of carcinoma.
The uneven white elevation seen in the larynx in car-
cinoma may be merely a deposit and infiltration of
fibrin.

In examing uterine scrapings I have noted that while
a superficial piece might reveal simply a sort of adeno-
matous hyperplasia, a deeper section furnished the diag-
nosis of carcinoma. This would apply whenever adeno-
carcinoma would be likely to develop, and for the differ-
entiation, histologically, 6f simple adenoma and adeno-
earcinoma, I would suggest that the following points be
noted: 1, presence of atypical adenomatous glands; 2,
absorption of stroma and agglutination of the glands in
loops of the same gland; 3, the proliferation of the lin-
ing epithelium of glands ; 4, filling of gland spaces, rup-
ture of lumen of gland, and proliferation of epithelial
-cells into the surrounding stroma.

As illustrating a mistake that may be made in connec-
tion with ulcerating processes, I would cite a case recent-
ly referred to Dr. C. M. Robertson's clinic—a man, 34
years of age, presenting a large ulcer in the region of
the soft palate, of six weeks' duration. Naturally the
first thought of the clinician was of its being syphilis,
but infection being so strongly denied by the patient,
and no signs of primary or secondary lesions being de-
tectable, it was set aside for the time being. Examina-
tion for tubercle bacilli was negative, tuberculosis of the
respiratory tract was not to be detected, and so epitheli-
oma was determined upon, especially as the edges of the
ulcer showed a marked proliferation. A small piece, one-

eighth of an inch square, was removed from the prolifer-
ating edge and subjected to microscopic examination.
Section revealed a downgrowth of epithelium from the
surface, and two areas of epithelial cells away and separ-
ate from the surface, from which it was essential to say
that the picture indicated epithelioma.

In the meantime an antisyphilitic treatment had been
instituted and the ulcer began to heal rapidly, thus
plainly indicating the mistake—one that, in fact, is
often made in superficial examination of proliferating
epithelial processes, where the direction in which a sec-
tion is cut may give misleading microscopic pictures re-
sembling epithelial proliferations into the deeper tissues,
and emphasizing most strongly the obtaining of deeper
sections from representative portions of the growth for
diagnostic purposes.
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Contagion or Herpes Tonsurans.—Several cases
of herpes tonsurans were traced to the barber shop and
through one customer to his dog, which had become in-
fected by a monkey in the same house. Berger, who re-

ports the occurrence in the Derm. Cbl. for April, ar-
rested the epidemic by prompt destruction of the in-
fected articles in the barber shop. He suggests that
stricter hygienic measures be exacted of barbers, who
should raise their prices to correspond, and he also warns
against the fondling of household pets.

EXPERIMENTS AND OBSERVATIONS IN
SCARLET FEVER.
BY W. K. JAQUES, M.D.

CHICAGO.

Since Chicago has achieved the distinction of being
a great city, scarlet fever, in forms more or less severe,
has been present. During the summer and autumn of
1897, Dr. I. N. Abt found it prevalent in a light form
among the poorer classes of Poles and Bohemians in cer-
tain parts of the city. The cases were so light that
physicians were seldom called, and no intelligent action
was taken to restrict contagion. An epidemic resulted.
The health department, while realizing the danger, was
crowded by more serious matters, and the afflicted com-
munities enjoyed the blessing of becoming immunized
while the disease was in its mildest form. From these
localities the fever has gradually spread until it has in-
cluded the entire city.

In the autumn of 1898, when the reported cases of
scarlet fever were greatly increased, Dr. Wynkoop of
the city laboratory, while examining a culture from a
scarlet fever patient, sent him by Dr. Findley, noticed a
coccus which he first took to be a form of the pus coccus.
But on growing, it manifested such peculiar character-
istics that he began to pursue a careful study of the germin the laboratory. At a certain stage of its developmentit became a large coccus, the center of which stained in
the shape of a double crescent. While this germ was
still under observation by Dr. Wynkoop, Dr. Class de-
scribed his diplococcus scarlatina?, in a paper before the
Chicago Medical Society. While Dr. Wynkoop used the
term "crescent" and Dr. Class "diplococcus," I con-
cluded, after a study of many cultures from scarlet fever
cases, that both were different forms of the same germ.This attempt to name an organism from some particularstage of its development was responsible for the uncer-
tainty concerning it.

This germ has a wide morphology. Sometimes one
stage and then another will become accentuated, ac-
cording to environment and nutrition. Sometimes con-
ditions are favorable to its growth in chains and the
culture will show the streptococcus form. In another
case it will grow as a staphylococcus, and in still another
as a diplococcus. Again it becomes oblong and almost
a bacillus. Early bacteriologists attempted to classifymicro-organisms according to shape and arrangement,and they were divided into families of streptococci,staphylococci and bacilli, etc., but in this ease we have
a germ that may be either or all.

Bacteriology is still too young for us to be bound too
strongly by precedent. Professor Koch formulated
what he considered the law to which the causative germ
of a disease should conform. While this law is appli-cable to some diseases, many more do not fulfill all the
requirements, yet experience is demonstrating that
germs are the essential causes of disease in those which
do not conform as well as in those which do.

As above stated, the morphology of this germ, which
I have been finding in scarlet fever, is one of its most
interesting features. The size of the coccus depends on
its environment and the medium on which it grows. In
the same culture, it will sometimes vary from the small-
est point observable under a one-twelfth oil-emersion to
a coccus one-third the diameter of a red corpuscle. It
appears that these cocci multiply by division, and thatthe multiplication takes place in various sizes of the
germs. When inoculated on a culture-medium, theyusually grow to the favorable dividing point and then

Read before the Society of Internal Medicine, Chicago, Feb. 27, 1900
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divide rapidly so that an examination shows a field of
nearly uniform size. If the culture is permitted to de-
velop, the older germs attain a large size and show the
crescent form on staining. In a culture of the germ
inoculated on the Loftier serum, and incubated five to ten
hours, there will be an abundant growth of large cocci
sometimes arranged as staphylococci. In the same cul-
ture there are sometimes found short chains of six to
twelve. This is the usual form of growth, but either the
staphylococci or streptococci arrangement may predom-
inate. This coccus when stained appears to have a small
hole in it. As it enlarges, this hole is seen to be a divid-
ing line of material which does not take the stain. This
gives the coccus the appearance of a pair of crescents
with their points turned toward each other. This is the
last and largest stage of growth. At times the germ
much resembles the staphylococcus albus, having a clean,
definite cell wall. Frequently there seems to be a glue-
like exúdate covering the surface of the cocci. When a

colony is touched with a platinum needle, this exúdate
can be drawn out in strings and seems to modify the
surrounding medium so that it will take the stain to a

greater or less degree. Sometimes the germs of the cul-
ture pass into a stage in which the germ wall seems to
almost lose its definite structure, and the germ appears
a refractive jelly-like mass.

I have examined from six hundred to a thousand cul-
tures from inflamed throats each year for the past six
years. During the winter of 1898 this coccus began to
appear; at first only in cultures from scarlet fever pa-
tients and those who had come in contact with the dis-
ease. During the following year its frequency in-
creased, keeping pace with the increase of scarlet fever.
The infection has now become so general that fully 80
per cent, of the cultures that come to my laboratory con-
tain this coccus.

As abundant clinical observations have proven that
the contagion of scarlet fever lies in the scales, I began
a careful examination of these. In twenty cases, from
which I collected scales, abundant growths of this germ
were obtained. Drs. Gehrmann, Wynkoop and myself
conducted the following experiment : An emulsion was
made from scales taken from a patient recovering from
scarlet fever. A twelve weeks' old hog was injected with
10 c.c. of this. An emulsion was also made from scales
given to us by Dr. Class and another hog inoculated.
The animals showed but little effects from the inocula-
tions. They were larger than we could handle well, but
were the best we could secure. It required the com-
bined efforts of two to take the temperature and, after
taking it the second day, it was not taken again. The
animals were watched daily, but as there was no loss of
appetite or other evidence of their being affected, we
concluded to try a larger injection. When we examined
the animals preparatory to making another injection,
twenty-one days after the first, we found they were both
scaling profusely. Cultures from the scales revealed
the presence of the inoculated germ.

A third animal was obtained and placed with the
other two. A rise of temperature followed lasting sev-
eral days, when this animal also scaled off. A piece of
its skin was taken and the germ found in the blood.
The children of adjoining apartment houses showed a

disposition to use the barn as a play-house and it was not
considered safe to continue the experiments. The isola-
tion necessary, the difficulty in obtaining suitable ani-
mals on which to experiment, and the limited amount
of time we were able to devote to observations made the
results less accurate than we could wish, but they are of

some value in indicating lines for future investigation.
The chief difficulty in the way of acquiring definite
knowledge of the scarlet fever germ is the great care

necessary to conduct experiments, as well as the best
laboratory facilities and, more important than all, sub-
jects for experiment.

Clinical observation has established the fact that scar-
let fever begins with inflamed fauces followed by general
constitutional disturbance and characteristic rash; that
these symptoms are followed by scaling of the epidermis
and that in these scales lies the element of contagion.

Having found the germ present in the initial lesion,
and in the scales, it was most important that the con-
necting link should be found in the blood. I began to
examine blood by sterilizing the earlobe with alcohol
and then puncturing it. In the first two cases I found
the germ present by spreading this blood over the sur-
face of a blood-serum culture-box, such as is used in the
health department. Then instead of spreading the
blood over the surface, I allowed it to remain as a drop
on the surface and incubated the box. Several failures
followed, which I attributed to the antitoxic qualities
of the blood, or the fact that the germs were not present
in the blood when it was taken. In one case, when
the rash was just appearing, I collected blood on a ster-
ilized swab, which was dropped into beef bouillon. In
two out of three of these cases the germ was found. The
taking of blood from the ear not being above criticism,
on account of contamination from the skin, I deter-
mined to obtain it from venous puncture. This was
done in two cases and the germ found in both. But the
securing of blood in this manner is painful and not easy
in private practice.

In considering the evidence as to whether or not this
germ is the essential cause of scarlet fever, we should
first study it under laboratory conditions and thus as-
certain whether it gives evidence that it is capable of
multiplying in the human bodv. We should then trace
the germ through the body and observe its effects on
the different tissues.

If the germ has shown itself very sensitive to environ-
ment in the laboratory, we should expect this also in
the tissues in which it multiplies. If there is a varying
degree of susceptibility in the human family, this fact
must be taken into account in the study of the disease.
If the germ possessed a definite virulence and always
affected the human body in the same manner, its study
would be a comparatively simple matter; but in scarlet
fever we have a germ which is variable in its virulence,
and to which there is the widest degree of susceptibilityin the human family. Not only are but few individuals
susceptible, but even these vary in susceptibility. The
various tissues afford a different environment and pre-
sent different conditions for the multiplication of the
germ; also varying degrees in their resisting power, as
well as different conditions for the destruction of the
germ.

In tracing this infection through the body, we shall
begin with the usual site of the invasion, i. e., the
mouth. The human mouth, being the entrance to the
respiratory passage, is continually fanned by largequantities of air. The mucus which covers the throat
is a more or less nutrient medium. The glands and
adenoid tissues around the air-passages are of a more or
less low grade of vitality. The mucous membrane which
lines this cavity is a tissue subject to inflammation.
Large numbers of germs inhabit the healthy mouth;
many of these become pathogenic when conditions per-mit. They remain as harmless saprophytes until tondi-
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tions of susceptibility, such as congestion from cold,
deficient renal elimination or other means of lowering
the vitality in the surrounding tissues, producing the
results which their cycle of activity brings about. In
my studies I have found that the angina produced by
the scarlet fever coccus in no way differs, except in de-
gree, from the anginas which accompany the disease.
The angina produced by scarlet fever infection, however,
possesses certain characteristics that do not follow the
usual invasion of the pus cocci. There is an intense red-
ness of the tissues ; the throat is very sore ; and there is
a tendency to the involvement of the glands, and it is
nearly always accompanied by high fever.

These symptoms do not end in from thirty-six to
forty-eight hours, as in ordinary tonsillitis. They do
not terminate in the formation of pus; but the inflam-
mation, as before stated, has exactly the same course as
that which accompanies scarlet fever. Should the in-
vasion multiply to the extent of producing scarlet fever,
there is nothing about the throat but what would be in
perfect harmony with the usual angina which accom-

panies this disease.
When this infection invades the trachea sufficiently

to produce stenosis, I have found, in the six cases that
have come under my observation, that a prognosis must
be given which essentially differs from that of an in-
vasion produced by any other germs causing this condi-
tion..

In the invasion of the Klebs-Löffler bacilli, under the
magical effects of antitoxin, the tube may be removed
in three or four days in the majority of cases. The
staphylococcus also has a short period in which the tube
must remain. The streptococcus causes a more lasting
inflammation, requiring the tube to be worn from six to
eight days.

Stenosis of the larynx or trachea from scarlet fever
causes the longer wearing of the tube than in any other
infection. If the tube is removed in six, eight or ten
days, the trachea seems to collapse and stenosis remains,
which appears to be more from the relaxed condition of
the trachea than from swollen tissues.

In each of the six patients I have intubated this
winter, for scarlet fever stenosis, the tube was removed
and again replaced from three to twelve times. As I
have become more familiar with the nature of this infec-
tion, I allow the tube to remain for a longer period of
time. Two of these intubations were in patients in
whom there were well-marked manifestations of scarlet
fever. The other four were in children from whom
cultures showed a malignant growth of the scarlet fever
coccus, but they did not have the disease; yet the same
clinical symptoms followed in the trachea that appeared
in the scarlet fever patients.

We have seen that we can have an extensive multipli-
cation of this germ in the mouth, in the mucous mem-
brane of the throat, extending into the glands of the
neck and trachea, and yet not have scarlet fever. How-
ever, should the germs be enabled to pass into the blood
and there find a condition for their multiplication, what
symptoms would probably follow? Here it is necessary
to study the conditions of environment which this tissue,
the blood, presents for the multiplication of the germ.
The blood is a highly nutrient medium, always at the
same temperature, and may be said to represent the
composite product of all the cells of the body. In ad-
dition to this, it contains the nutrient material for their
support. Were this all it contained, we could readily
understand that it would be a fluid which would be a
most suitable medium in which pathogenic germs could

multiply. For the defense of the body there are cells
which circulate in the blood, one of whose functions is
to destroy hostile germs. This, then, in addition to the
antitoxic qualities of the blood, constitutes the defense
which the body has against the invasion of pathogenic
germs. The rapid circulation of the blood brings it
into constant communication with every cell in the body,
and in this manner they are almost instantly made
aware of any addition to it. Should pathogenic germs
begin an invasion in or on the surface of any of the
tissues, the product of their life is at once taken into
the blood current. It notifies all cells throughout the
body of the invasion of a hostile enemy, and they are at
once stimulated to the production of antigermin, or a

defensive antitoxin.
We can thus understand that the blood is most highly

antagonistic to germ invasion. At the same time, when
germs invade it, their distribution to all parts of the
body is but a matter of seconds. Therefore, following
the enormous multiplication of the scarlet fever germ in
the fauces, numbers of them enter the blood current.
If this medium is sufficiently resistant, they are de-
stroyed before any great amount of multiplication takes
place. If this is not the case they multiply and are dis-
tributed to all parts of the body, and owing to the nature
of the exúdate which covers them, they would be likely
to collect and cling in the capillaries of the tissues.
They would carry with them the same irritating effects
which we notice in the multiplication in the pharynx,
and this would continue as long as they possessed life.

Therefore, the phenomenon which would follow the
invasion of this germ in the blood would be entirely in
harmony with the rash which characterizes scarlet fever.
The condition of the blood in children, where the de-
mand on it is so great for the rapidly growing tissues,
and where the mucous membrane of the throat is so
tender and easily invaded, indicates why they should be
more susceptible than the more stable tissues of the
adult.

The resemblance of this germ to the staphylococcus
albus when growing under laboratory conditions, sug-
gests the query as to whether or not it is the staphylo-
coccus albus itself which, under a different environ-
ment, has adapted itself to the invasion of the blood and
thus causes scarlet fever.

Evolution is much more rapid in germ life than in
the higher forms, because their cycle of activity is so
short. Change of environment may produce change in
form and function. This we see illustrated in almost
all of the pathogenic germs. The effect of residence in
the human tissue may cause it to assume increased
virulence and malignancy. For example: puerperal
infection containing the ordinary forms of streptococci
or staphylococci becomes most dangerous when carried
from patient to patient. The study of these germs in
the laboratory can give but a meager idea of their possi-
bilities when growing in susceptible human soil. This
may also be true of the staphylococcus albus.

The residence of germs in the human body causes
them to take on qualities which can not be demonstrated
by ordinary laboratory methods. In the laboratory we
see, growing on moist filter paper, a fungus which,
under these conditions, grows in the branching form of
the fungus family and seems to be an innocent mold.
Yet this same fungus was and is the bacillus tubercu-
losis originally taken from a patient suffering from this
disease. By change of environment the bacillus was

broughtback to its original form of a branching fungus.1
1 See Hueppe's Principles of Bacteriology.
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The great variability in the poisonous qualities of the
bacillus anthrax, caused by changing environment, may
also be cited as one, and the fact that the cholera
bacillus does not become malignant until it multiplies
in the presence of decomposing filth is still another
illustration of what environment will do.

Therefore, the study of the diplococcus scarlatina? in
the laboratory alone can give but a partial idea of its
possibilities when introduced into the environment of
the human body. Judging from the wide range in the
morphology and adaptability of this germ, it does not
seem impossible that it was originally the staphylo-
coccus albus and has been modified by its human en-
vironment.

In the study of scarlet fever it is most important to
appreciate the value of susceptibility in the production
of the disease. I think we are justified in calling the
blood the essential tissue in which the multiplication of
the germ takes place to produce scarlet fever. When we
consider that this fluid represents the cell production
of the entire body, we can appreciate how it must vary
in its resistance to germ invasion, not only from day to
day but from hour to hour. Exhaustion, loss of sleep,
lack of food, vitiated air or any debilitating cause which
modifies the nutrient medium of the blood will affect its
resistance.

After the cells throughout the body have been stim-
ulated to the production of a resisting quality, they
maintain a continued immunity. Nurses who have had
scarlet fever may contract sore throats from virulent
cases. Families where all the members have had the
disease may also have severe anginas caused by this same

germ.
The finding of this scarlet fever coccus in cultures

from the throat has a different meaning from that of
the Klebs-Löffler bacillus, because it is a different germ,
multiplies in a different tissue and is carried in a differ-
ent manner. In the ease of the residence of the germ
in healthy mucus, no disturbance of functions follows.
When the tissues of the pharynx are invaded, similar
phenomena result as in other germ invasions, but this
germ in its minute form possesses the power to pass
through the barrier of mucous membrane into the blood,
where it multiplies, if this medium is in proper condi-
tion. The stay of the germ in the blood in patients who
recover is very short, because every effort is put forth
to destroy the invaders. Leucocytes are poured into the
blood current and every cell is stimulated to produce
antigermin. Then follows the more gradual process of
absorbing the inflamed areas which may still contain the
germs. While they are thus rapidly destroyed in all the
internal tissues which are accessible to the blood, the
skin, which is in a continual state of exfoliation, still
contains the germs. During the rash period, the exter-
nal layers of the skin are filled with germs ; their irrita-
tive effects cut off nutrition and, as a result, those epi-dermis scales which are not reached by the blood during
the process of recovery are filled with the minute germs.
These are carried to other susceptible persons by various
means, and the process repeated.

A harmless method of producing immunity by the
stimulation of the cells in children exposed to scarlet
fever would lessen the fear and the fatal effects of that
disease as it has done in diphtheria. As soon as we have
sufficient knowledge of the germ and the conditions
under which it grows, this will be accomplished. Im-
munity against scarlet fever is enjoyed by more than 99
per cent, of individuals. Those who have suffered from
the disease seldom or never have it again. Thus we see

that immunity is the rule and susceptibility the excep-
tion.

In the production of immunity against disease the
germ is the most important factor. In the malarial dis-
tricts of the South, the negroes become immune by con-
tinually being in the presence of malaria. In this man-

ner, or by non-fatal attacks, immunity in cholera, ty-
phoid fever and diphtheria is produced. That immun-
ity is conferred by an attack of the disease is already
known. From the wide distribution of the germ at
present, nearly all susceptible individuals must contract
the disease and become immunized. In the production
of artificial immunity, the problem is to bring about the
cell stimulation in such a manner as not to endangerthe life of the patient. In individuals who are slightly
susceptible, a residence of the germ as a saprophyteprobably accomplishes this, while a sore throat is neces-
sary in those whose tissues of the throat are susceptible ;
and scarlet fever follows in those who are still more sus-
ceptible. In the present epidemic, those who have had
an angina in which the scarlet fever germ predominated,have not had scarlet fever.

In the attempt to produce artificial immunity the
nature of the germ should be kept in mind. In mylaboratory experience, and from clinical observation, I
should say that it is an irritating, fever-producing germand not a toxic or toxin-producing one, the pathologicconditions being caused by the multiplication of the
germs themselves and their irritating presence rather
than from any toxin which they produce. In this it dif-
fers from the Klebs-Löffler bacillus, which is a toxin-
producing germ and not a fever or irritating one. In
this respect the scarlet fever germ resembles the typhoidbacillus. Bacteriologists say that the difficulty in get-ting an antitoxin for typhoid fever is because they are
unable to obtain a toxin of sufficient strength to stimu-
late the cells of the animal to produce an antitoxin.
This same difficulty will stand in the way of producing
an immunizing serum for scarlet fever.

However, another way of causing protection suggestsitself to me. In scarlet fever, the site of the invasion
usually includes the entire mucous membrane of the
pharynx, and from this extensive surface the germs are
enabled to enter the blood in overwhelming numbers.
Surgeons have often noticed that wounds in other mem-
bers of a family, where there is a ease of scarlet fever,become inflamed and are often slow to heal, but the dis-
ease does not follow. On the other hand, the introduc-
tion of scarlet fever germs into the vagina of a recentlydelivered woman is extremely fatal. Therefore, the
ease with which the infection enters the blood is a most
important factor. In wounds there is a barrier of swol-
len capillaries gorged with leucocytes which stand be-
tween the germs and the blood. In a puerperal case,and also in the throat, there is an open door almost di-
rectly into the blood.

Being aware that experiments in inoculation have been
disastrous, I had to be careful in this work. My first
experience was the inoculating of the puncture after giv-ing diphtheria antitoxin. A little girl was scaling from
scarlet fever when her mother contracted diphtheria.The circumstances of the family were such that isolation
of the younger brother could no longer be maintained,and I immunized the two children. With the consent
of the father I inoculated the site of the puncture in the
boy with scales from the sister. A slight rash followed,beginning at the site of the puncture and spreading over
the body. The scaling was very much less than in the
sister.
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The child of a physician became slightly burned. The
father had attended scarlet fever patients during the
winter. The wound became inflamed and a rash fol-
lowed with a rise of temperature to 101 F. No throat
symptoms were present in either this or the previous pa-
tient. I think it rather hazardous to inoculate the germ
directly into the blood current, and it seemed to me that
the infection in the case of the burn was the mildest.

It is my purpose to experiment with the following
method whenever an opportunity presents itself: Raise
a small bleb by means of a fly-blister; with a hypoder-mic needle inoculate the serum without breaking the
blister, if possible. If the patient is susceptible, the
germs ought to multiply in this serum, and before pass-
ing into the blood, they would have to get through the
barrier of inflamed capillaries filled with leucocytes. In
this manner their entrance would be slow and the blood
could gradually take up the products of germ multipli-cation in the serum, while the cells would be stimulated
to the production of a defensive antigermin.

I have purposely avoided the conflicting literature on
scarlet fever. Two things are necessary in a contagious
disease, i. e., the germ and a susceptible person. From mystandpoint it is impossible to produce the disease under
laboratory conditions, as the multiplication of the infec-
tion requires not only a living blood environment but
this must have, in addition, a peculiar quality which per-
mits the production of the disease. Therefore, the bac-
teriologist in his laboratory can get at but a small por-
tion of the evidence. A chain is only as strong as its
weakest link, and the links of evidence in this chain
must not be separated. The microscope must be taken
to the living environment and the germ studied under
the conditions in which the disease is produced.

No doubt further study and experiment may cause me
to change some of these views, but at the present time
they are the most reasonable explanations of the clinical
phenomena in scarlet fever. If the criticism they pro-voke prove them false, the discussion may lead to the
truth and compensate for the preparation of this paper.4316 Greenwood Ave.

DISCUSSION.

Dr. Adolph Gehrmann said that he does not believe, from
the examinations, that he has been able to make out that this
coccus, from its microscopic appearance, is sufficiently char-
acteristic to say that it is always the Class coccus. His obser-
vations have shown that a bacterium, giving the same appear-
ance, and in a great many cases more cultural characteristics,
has been found in other conditions, especially on the skin of
individuals who have not been in contact with scarlet fever
patients, and in some rather unusual places. For instance, he
has found a coccus giving the general characteristics of the
Class coccus, in vaccin material a number of times. He has
found it in samples of urine and in other specimens in conduct-
ing general examinations. Dr. Gehrmann gave his reasons,
at considerable length, why he does not think the Class coccus

is the only and sole cause of scarlet fever.
Dr. William J. Class called the attention of the Society

to the published work he had done with reference to the germ
of scarlet fever.

Dr. Ludvig Hektoen said that it has been held theoretically
that scarlet fever is not a toxic disease, but its lesions are those
of a toxic one. In the organs of patients dead from scarlet
fever, the same necrosis and degenerative changes are found in
the lymphatic glands, spleen, bone-marrow, liver, etc., as are

found in such diseases as diphtheria, etc., of the toxic nature of
which there can be no question. Investigations with reference
to the etiology of scarlet fever must go further than a mere

investigation of the morphology of a coccus.

Dr. L. Maywit narrated two eases of scarlatinal sore throat
that he saw in a family. Cultures were made and the Class

diplococcus was found. In one case the temperature varied
from 103 to 104 F., and in the other from 102 to 103 F., and
this elevation of temperature lasted four or five days in each
patient. Repeated examinations of the urine were made and
albumin was found daily for six or seven days, after which it
disappeared. The children had no albuminuria before the onset
of the fever, and none after, so he thinks the albumin must
have been caused by the scarlet fever germ. The eruption was
not marked in either case. Both children recovered.

Dr. W. K. Jacques, in closing the discussion, said that he
has found the diplococcus of Class present in great numbers in
the throat, the blood, and in the scales of scarlet fever patients.
Indeed, he has found this germ as frequently in cases of scarlet
fever as is the Klebs-Löffler bacillus found in diphtheria.

DISTILLED WATER AS FOOD.
BY EPHRAIM CUTTER, M.D., LL.D.

NEW YORK CITY.

Food is any substance received into the human systemfrom without, which normally becomes a biologic partof the system and is needful to life. It includes min-
erals, as air, water, salt, etc. Aerated distilled is also
meant here, and not the ordinary chemical laboratorydistilled water, condensed in a closed reservoir. The
distillate should have a fall of not less than two inches in
open air for aeration, otherwise it may be an abomina-
tion of the meanest taste.

HOW TO HAVE IT.
Philadelphia is the great medical center, and yet my

patients have been unable to buy anything but labora-
tory-distilled water. So the best way is to make it.
The writer tried to get all the domestic water stills in
the market to report on, but was unsuccessful. As he
is writing this paper interprofessionally and clinically,he asks to testify simply to what he knows and let the
still-makers arrange for their own testimonials. While
many stills are in the market, they are too expensive for
the average person and too complicated. Between the
lines their advertisements read as if they were made for
making money, not water. The merchants give an idea
that distilling water is an exceptional and difficult
thing, obtainable only through their wares, each being
the best and all others poor, if not worthless.

A few moments of reflection shows that aerated, dis-
tilled water is most abundantly present in the open air,
as rain, clouds, dew, fog, mist, invisible vapor; also in
solid state, as frost, hail and snow. From all surfaces
of water—fresh or salt—or of substances wet in water,
water is by nature's evaporation distilled. From the
ocean distilled water rises in the air, is held in solution,
carried by the winds inland to the mountains and hills,
where it is condensed by cold into rain, clouds, etc., and
is swallowed up by the earth, or falls in the forests,
slowly forming springs, pools, fairy rills, brooks and
rivers, whence it runs back to the ocean or inland lakes,
to be distilled again. This process has gone on so long
that all collections of outletless waters become loaded
with the salts and other minerals, as would be expected
in the residuum of distilled water, simply because salts
and minerals are not volatile like water, which rises as
steam even at temperatures below zero (F.). (See
works on steam.) Thus the ocean and the Dead Sea
have become salt. This natural distillation has existed
for ages, on a most tremendous scale, and will continue
as long as God wills. It is difficult to see how anybody-
can monopolize water stills, they are so universal.

The principles of distilled water production, artifi-
Presented to the Section on Physiology and Dietetics, at the

Fiftieth Annual Meeting of the American Medical Association, held
at Columbus, Ohio, June 6-9, 1899.
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